Multifaceted interaction of the traditional Chinese medicinal herb Schisandra chinensis with cytochrome P450-mediated drug metabolism in rats.
Schisandra chinensis (SC), officially listed as a sedative and tonic in the Chinese Pharmacopoeia, has been used as a common component in various prescriptions in Traditional Chinese Medicine (TCM) and more recently in western medicine for its antihepatotoxic effect. To assess the possible herb-drug interaction, effects of SC extracts on hepatic cytochrome P450 (P450, CYP) enzymes were studied. Effects of SC extracts on rat hepatic CYP450 enzymes in vitro and in vivo were investigated by probe substrates method, real-time RT-PCR assay and Western blotting analysis. Furthermore, the effects of SC alcoholic extract on the PK of four SC lignans and the drugs possibly co-administrated in vivo were studied in male Sprague-Dawley rat. SC aqueous extract and alcoholic extract showed significant inhibitory effect on the activities of rat liver microsomal CYP1A2, 2C6, 2C11, 2D2, 2E1 and 3A1/2 in vitro. Multiple administrations of SC aqueous extract (1.5g/kg, qd×7d) and alcoholic extract (1.5g/kg, qd×7d) increased the activities, mRNA and protein expressions of CYP2E1 and CYP3A1/2, and meanwhile, inhibited the activities and mRNA expression of CYP2D2 in vivo. The in vivo metabolism of four SC lignans, such as schisandrin, schisantherin A, deoxyshisandrin and γ-schisandrin, and chlorzoxazone was significantly accelerated, exhibited by the reduced AUC and increased CLz/F, by 7-day pretreatment with SC alcoholic extract. However, both single and multiple dosing treatments of SC alcoholic extract remarkably decreased the in vivo metabolism of tacrolimus indicated by the enhanced AUC (7-12 fold) and elevated Cmax (10 fold). These results revealed that the SC extracts exhibited multifaceted effects on rat hepatic CYP450 enzymes. Herb-drug interaction should be paid intense attention between SC components and drugs metabolized by different CYP450 enzymes.